Cisplatin-induced senescence in ovarian cancer cells is mediated by GRP78.
Glucose-regulated protein 78 (GRP78), the most abundant and well-characterized glucose-regulated protein, is a major stress-inducible chaperone localized to the endoplasmic reticulum (ER). The purpose of the present study was to investigate the mechanisms of GRP78 involved in the senescence sensitivity of ovarian cancer cells to cisplatin. In the present study, we found that the chemotherapy-sensitive ovarian tumor sections showed strong staining for heterochromatin protein 1-γ (HP1-γ), but weak staining for GRP78. Cisplatin-sensitive A2780 cells with low expression of GRP78 tended to undergo senescence easily when compared with the cisplatin-resistant C13K cells following a dose-gradient cisplatin exposure. Forced overexpression of GRP78 protected the cisplatin-sensitive A2780 cells from cisplatin-induced senescence through P53 and CDC2. Knockdown of GRP78 rescued the senescence sensitivity of cisplatin-resistant C13K cells to cisplatin through P21 and CDC2. Twisting of Ca2+ release from ER stores by GRP78 was established to be associated with the sensitivity of cisplatin-induced senescence in ovarian cancer cell lines. In conclusion, GRP78 may have anti-senescence effects on ovarian cancer cells involving multiple mechanisms. Intervention against GRP78 may reduce cisplatin resistance in ovarian cancer.